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SYSTEM AND METHOD FOR INTERACTIVE
VOICE RESPONSE UNIT TABLE-BASED
PROGRAMMING

BACKGROUND OF THE INVENTION

Interactive voice response (IVR) systems involve a tech-
nology that permits a programmed machine (e.g., computer
system) to provide interactive voice responses to callers. Such
IVR systems commonly take as input either voice input or
dual-tone multi-frequency signaling (DTMF) input.

IVR systems aim to enhance customer service, €.g., via
allowing callers to interface with the IVR system for common
needs (e.g., sell service applications, frequently asked ques-
tion (FAQ) tlows, etc.). IVR systems commonly are pro-
grammed extensively to appropriately respond to caller input
with prerecorded audio files and/or transfers to further direct
users and allow them to proceed through the system, answer
caller inquiries, and/or provide self service applications. IVR
systems are used to control a variety of interactive applica-
tions. IVR systems are deployed in many contexts and are
finding expanded use as additional devices come on line. For
example, IVR systems may be used 1n automobiles equipped
with phone systems.

A typical IVR system includes a menu driven program that
1s customized for a given application scenario. As such, the
custom program includes the logic (e.g., how to respond to
caller input) as well as the actual responses to provide to the
user. This links the callers input to the IVR system’s response
such that a given input from a caller results in the IVR system
program responding based on the system logic.

SUMMARY OF THE INVENTION

An embodiment provides a modular framework for man-
aging multiple router applications in an interactive voice
response (IVR) system. In an embodiment, a single table-
driven framework approach 1s taken in which multiple IVR
router applications, including menu/response type call rout-
ing applications and/or frequently asked question (FAQ)/re-
sponse applications, may be managed in a more streamlined
fashion. In an embodiment, a menu 1s presented to the caller.
The menu 1s part of the router application which references
information stored in a database, e.g., voice files and gram-
mars, defined 1n a format, ¢.g., in table format. An embodi-
ment analyzes the caller’s responses against the menu’s infor-
mation to determine the appropriate actions to take and the
appropriate data to retrieve. An embodiment also provides a
centralized authentication process that may be used for all
seli-service router applications that require or somehow
make use of authentication.

As will be appreciated from a review of the further descrip-
tion provided herein, the various embodiments allow new
router applications (including FAQ flow applications) to be
deployved with simple database file and/or menu/table
changes. Thus, embodiments permit a system administrator
to avoid a full-scale re-development of a router application for
cach change.

In summary, according to one embodiment, a method for
interactive voice response 1s provided. The method may
include receiving, at a communication port of a device, an
incoming voice call and selecting a router application from a
plurality of router applications based on the imncoming voice
call. The method may further include loading the router appli-
cation selected, with the router application loaded including:
a plurality of menu selection options, a plurality of action
types to be executed 1n response to a menu selection, and an
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indication of at least one audio file to be mitiated. An audio
file indicated by the router application may be retrieved from

an audio file database. The method may further include deter-
mining a caller selection, e.g., indicating that a caller 1s an
insured customer; and initiating, from the audio file database,
an audio file including a notice regarding insurance coverage
aiter the caller selection indicating that the caller 1s an insured
custometr.

In an embodiment, a system for interactive voice response
1s provided. The system includes a device having at least one
processor and at least one memory storing instructions acces-
sible to the at least one processor. When executed, the instruc-
tions and the at least one processor receive, at a communica-
tion port of the device, an incoming voice call; select, using
the atleast one processor, a router application from a plurality
of router applications based on the incoming voice call; load,
using the at least one processor, the router application
selected; and retrieve, from an audio file database, at least one
audio file indicated by the router application selected.

In an embodiment, a method 1s provided facilitating inter-
active voice response. The method includes providing, to an
audio file database of an interactive voice response system, an
audio file including a notice regarding insurance coverage.
The interactive voice response system 1s further provided
access to 1dentifying information for one or more insured
customers or their insurance agent and a plurality of menu
selection options. The interactive voice response system 1s
configured to recerve an incoming voice call; select a router
application from a plurality of router applications based on
the incoming voice call; and load the router application
selected. The router application loaded may include a plural-
ity of menu selection options, a plurality of action types to be
executed in response to a menu selection, and an indication of
at least one audio file to be mitiated. The interactive voice
response system retrieves, from the audio file database, the at
least one audio file indicated by the router application
selected; determines a caller selection indicating that a caller
1s an insured customer; and initiates, from the audio file
database, the audio file including a notice regarding insurance
coverage after the caller selection indicating that the caller 1s
an sured customer.

The foregoing 1s a summary and thus may contain simpli-
fications, generalizations, and omissions of detail; conse-
quently, those skilled in the art will appreciate that the sum-
mary 1s illustrative only and 1s not intended to be 1n any way
limiting.

For a better understanding of the embodiments, together
with other and further features and advantages thereot, refer-
ence 1s made to the following description, taken 1n conjunc-
tion with the accompanying drawings. The scope of the inven-
tion will be pointed out 1n the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11llustrates a block diagram of an example computing,
architecture suitable for implementing the embodiments
described herein.

FIG. 2 illustrates a flow diagram of an example IVR router
application.

FIG. 3 illustrates an application router flow diagram
according to an example embodiment.

FIG. 4 1llustrates an example representation of menu con-
tents.

FIG. 5 1llustrates an example representation of router/ap-
plication functionality.

FIG. 6 1llustrates another example representation of menu
contents.
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FIG. 7 illustrates another example of router/application
functionality.

DESCRIPTION OF CERTAIN ILLUSTRATITV.
EMBODIMENTS

L1l

It will be readily understood that the components of the
embodiments, as generally described and 1llustrated in the
figures herein, may be arranged and designed in a wide vari-
ety of different configurations in addition to the described
example embodiments. Thus, the following more detailed
description of the example embodiments, as represented 1n
the figures, 1s not intended to limit the scope of the embodi-
ments, as claamed, but 1s merely representative of example
embodiments.

Reference throughout this specification to “one embodi-
ment” or “an embodiment” (or the like) means that a particu-
lar feature, structure, or characteristic described in connec-
tion with the embodiment 1s included i1n at least one
embodiment. Thus, the appearance of the phrases “in one
embodiment” or “in an embodiment” or the like 1n various
places throughout this specification are not necessarily all
referring to the same embodiment.

Furthermore, the described features, structures, or charac-
teristics may be combined in any suitable manner 1n one or
more embodiments. In the following description, numerous
specific details are provided to give a thorough understanding
of embodiments. One skilled 1n the relevant art will recog-
nize, however, that the various embodiments can be practiced
without one or more of the specific details, or with other
methods, components, materials, et cetera. In other instances,
well known structures, materials, or operations are not shown
or described 1n detail to avoid obluscation.

Conventionally, managing IVR systems 1s a time consum-
ing process. Change implementation 1n an IVR system con-
ventionally has required reprogramming the menu/applica-
tion logic as well as coding 1n the new response(s). For
example, to offer a Spanish language version of a menu, an
IVR system router application would conventionally be re-
formed to include a menu option announcing the additional
underlying application functionality (1.e., Spanish language
1s an option). Additionally, coding in the additional responses
themselves (1.e., the Spanish language response versions) was
required to completely overhaul the IVR router application.
Thus, to augment a single IVR system router application with
a Spanish language capability required re-programming the
single IVR system router application entirely, whereas aug-
menting a plurality of IVR system router applications with
Spanish language capabilities required re-programming each
IVR system router application. Much the same applied for
FAQ tlows, 1.¢., the entire flow would be re-worked 1n order to
implement a change, with each flow application needing a
re-working 1f a change was to be implemented.

In contrast, an embodiment provides a modular framework
for managing multiple router applications 1n an IVR system.
It 1s noted that “application(s)”, “router(s)”, “router applica-
tion(s)” and like variations and combinations refer to an IVR
system program menu and its logic. In an embodiment, a logic
framework, including for example a menu formatted in a
tabular layout, 1s provided that references stored files.

In an embodiment, a single table-driven framework
approach 1s taken 1n which multiple IVR router applications,
including menu/response type call routing applications and/
or frequently asked question (FAQ)/response applications,
may be managed in a more streamlined fashion. In an
embodiment, a menu 1s presented to the caller. The menu 1s
part of the router application which references information
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4

stored 1n a database, e.g., voice files and grammars, defined 1n
a format, ¢.g., 1n table format. An embodiment analyzes the
caller’s responses against the menu’s information to deter-
mine the appropriate actions to take and the appropnate data
to retrieve. An embodiment also provides a centralized
authentication process that may be used for all self-service
router applications that require or somehow make use of
authentication.

The various embodiments allow new router applications
(including FAQ flow applications) to be deployed with just
database file and/or menu/table changes. Thus, embodiments
permit a system administrator to avoid a full-scale re-devel-
opment of a router application for each change. Instead, a file
referenced or a logical change (e.g., a table change) may be
used to implement a new or different functionality.

FIG. 1 1llustrates a block diagram of a computing architec-
ture suitable for implementing an IVR system according to an
embodiment. Computer 101 comprises at least one central
processing unit (CPU)/processor 102, at least one read-only
memory (ROM) 103, at least one communication port or hub
104, atleast one random access memory (RAM) 105, and one
or more databases or data storage devices 106. As 1llustrated,
various elements are in communication with the CPU 102 to
tacilitate the operation of the computer 101. The computer
101 may be configured 1n many different ways. For example,
computer 101 may be a conventional stand-alone computer or
alternatively, the function of computer 101 may be distributed
across multiple computing systems and architectures.

Computer 101 may be configured 1n a distributed architec-
ture, wherein databases (e.g., data storage device 106) and
processors (e.g., CPU 102) are housed 1n separate units or
locations. Some such units may perform primary processing
functions and contain at a mimmum, a general controller or a
CPU 102, a ROM 103, and a RAM 105. In such an embodi-
ment, each of these units may be attached to a communica-
tions hub or port 104 that serves as a primary communication
link with other servers 107, client or user computers 108 and
other devices 109. The communications hub or port 104 may
have processing capability 1itself, e.g., serving primarily as a
communications router. A variety of communications proto-
cols may be part of the system, including but not limited to:
Ethernet, SAP, SAS™_ ATP, BLUETOOTH™, GSM and
TCP/IP or other suitable communication protocol for the type
of data being communicated and/or the devices 1mvolved 1n
the communication.

The CPU 102 may include one or more processors of
various types. The CPU 102 1s 1n commumcation with the
communication port 104 through which the CPU 102 com-
municates with other devices such as other servers 107,
remote computer 108, or devices 109. The communication
port 104 may include multiple communication channels for
simultaneous communication with, for example, other pro-
cessors, servers or client terminals. Devices in communica-
tion with each other need not be continually transmitting data
to/recerving data from each other. On the contrary, such
devices need only transmit to each other as necessary, may
actually refrain from exchanging data most of the time, and
may require several steps to be performed to establish a com-
munication link between the devices.

The CPU 102 may also be 1n communication with the data
storage device 106. The data storage device 106 may com-
prise an appropriate combination ol magnetic, optical and/or
semiconductor memory, and may include, for example,
RAM, ROM, flash drive, an optical disc such as a compact
disc and/or a hard disk or drive. The CPU 102 and the data
storage device 106 each may be, for example, located entirely
within a single computer 101 or connected to each other by a
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communication medium, such as a USB port, serial port
cable, a coaxial cable, a Ethernet type cable, a telephone line,

a radio frequency transceiver or other similar wireless or
wired medium or combination of the foregoing. For example,
the CPU 102 may be connected to the data storage device 106 5
via the commumnication port 104.

The data storage device 106 may store, for example, (1) a
program (e.g., computer program code and/or a computer
program product) adapted to direct the CPU 102 1n accor-
dance with the embodiments described throughout, and par- 10
ticularly 1n accordance with the processes described 1n detail
with regard to the CPU 102; (11) databases adapted to store
information required by a program, e.g., various voice files
and/or grammars, as referenced herein 1n connection with
various embodiments. 15

The 1nstructions or computer readable program code may
be read mnto a main memory of the processor from a com-
puter-readable medium other than the data storage device
106, such as from a ROM 103 or from a RAM 105. While
execution of sequences of instructions 1n the program causes 20
the CPU 102 to perform the process steps described herein,
hard-wired circuitry may be used 1n place of, or in combina-
tion with, software instructions for implementation of the
processes ol the various example embodiments described
throughout. Thus, embodiments are not limited to any spe- 25
cific combination of hardware and software.

[lustrated i FIG. 2 1s a tlow diagram of an example IVR
router application. As 1llustrated, an incoming call 201 1s first
met with a menu of prompts at 210 that ask the user/caller to
provide a response. In the example 1llustrated 1n FIG. 2 the 30
menu of prompts 1s provided by a program asking the caller to
select from four menu options, 1.e., for questions, press or say
“one”, to order replacement 1tems, press or say “two”, for all
other inquiries, press or say “three”, and to repeat the menu
options, press or say “four”. The menu indicates a fifth option 35
as well, 1.e., 1f the caller 1s finished, simply say “good-bye”.

Responsive to the menu prompts provided at 210, 1t 1s
determined 11 the user has selected an appropriate response,
¢.g., inputting “one”, “two”, “three”, “four” or “good-bye”.
Responsive to the user’s mput, one of five actions 1s under- 40
taken. For example, 1f a user inputs “one”, a submenu may be
provided at 220 (here, a payment (PMT) sub-menu). If the
user mputs “two”, the user 1s provided with a transfer to
another service at 230, here replacement (REPL) materials. If
the user mputs “three”, the user 1s transierred to a customer 45
service representative (CSR). Notably, the router application
may provide additional audio (e.g., 260 and 270) 1n response
to 1put of “two” or “three”, respectively, as 1llustrated in the
example of FIG. 2.

If the user mputs “good-bye”, the user 1s again provided 50
with additional audio 240 prior to ending the call at 280.
Similarly, 11 the user inputs “four”, the top-level audio of the
router application 1s played again at 250, optionally with
modification or additional audio.

It can be noted that most router applications have similar 55
characteristics to that illustrated 1n the flow of FIG. 2. For
example, most router applications will provide a user with an
initial prompt and provide either 1) a sub-menu; 2) attempt a
transier to another department or application; 3) attempt a
transier to a customer service representative; 4) repeat menu 60
options; or 5) end the call.

An embodiment leverages this realization to provide a
modular system wherein the menu options (and subsequent
actions) are de-coupled from underlying data (e.g., audio files
providing additional sub-menu choices, grammar files, trans- 65
fer messages, additional information or resources contained
in files, and the like). Thus, an IVR system administrator may

6

utilize an embodiment to implement change(s) to the IVR
system components (€.g., menu options, underlying actions,
underlying audio data, etc.) individually without the need to
provide a comprehensive re-write of a particular router appli-
cation and its contents.

For example, as illustrated in FIG. 3, at initial entry 301, a
user contacts a call center computer 101 at commumnication
port 104 via a voice call using a particular telephone number.
An embodiment examines, e.g., using CPU 102, the mnitial
entry at an application kicker 302. The application kicker 302
determines, ¢.g., using CPU 102, a characteristic of the 1nitial
entry (e.g., telephone number used to contact system) 1n order
to determine an appropriate router application to present to
the user. For example, CPU 102 may determine that a user has
called a device (e.g., computer 101) using a particular phone
number (e.g., an msurance policy help line versus an insur-
ance policy payment line, distinguished by virtue of their
differing phone numbers). Thus, an embodiment may utilize
information contained in the 1imitial entry 301 to the system to
determine which of a plurality of router applications 1s appro-
priate.

At 303 an embodiment may optionally provide pre-
prompts, e.g., utilize CPU 102 to output an audio message via
communication port 104 to a user telephone device (e.g.,
device 109). A pre-prompt may be an audio message that 1s
common to a plurality of router applications, such as “wel-
come to the system” or the like. Such optional pre-prompts
may be provided at 303 in parallel with the determination by
application kicker 302 of which router application to return,
load and process/initiate. Additionally or alternatively, pre-
prompts may be provided after an appropriate router applica-
tion 1s 1dentified, retrieved and loaded at 304.

An embodiment may also provide for a preliminary auto-
matic number 1dentification (ANI) lookup such that a caller
may be 1dentified by the telephone number used to dial mnto
the system, e.g., performing an ANI lookup at the beginning
of the router application to determine if there 1s an ANI match.
Thus, a caller’s information (e.g., name, address, account
information and the like) may be retrieved and for later utili-
zation (e.g., pre-populated 1nto a customer service interface).
Such information may find use 1n authentication processes,
¢.g., such as performed when a caller 1s transferred to a CSR
(e.g., a CSR may utilize such information to authenticate a
caller when a caller 1s transferred to a CSR from a router
application).

The router application loaded at 304, for example via CPU
102 retrieving 1t from a memory device such as 103, 105
and/or 106, may 1nitiate or play a menu prompt. The menu
prompt played at 304 may be an application specific menu
prompt, ¢.g., announcing the type of the application to which
the user has connected and/or choices therein. Thus, the menu
prompt provided at 304 may 1nclude playing of an audio file
specific to the router application, as for example indicated 1n
a menu of the router application.

A user may interact with the IVR system responsive to one
or more played audio files. The router application loaded at
304 will have indications (e.g., via a table listing) of audio
files to be played, such as menu options for selection by a user,
grammars liles to retrieve and utilize to process user
responses, linkages to other router applications, etc. In an
example embodiment, these indications may be generic 1ndi-
cations that permit flexibly interchanging audio files and the
like without changing the indications. For example, a router
application may include an 1nitial file name that links a par-
ticular audio file with the router application indication as the
initial audio file. Thus, the mitial audio file itself may be
replaced with a new 1nitial file using the same name and the
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router application’s indication thereof need not be changed in
order to retrieve the new 1nitial audio file. Thus, when the new

initial audio file 1s loaded 1nto a database in place of the prior

initial audio file, the router application will retrieve the new
initial audio file. Additionally or in the alternative, the router
application indication may be changed to indicate a new or
different audio file (e.g., another one resident in a database),
again allowing an IVR system administrator to change the
information retrieved, e.g., audio files played, for the router
application 1n a flexible manner.

Responsive to user interaction (or lack thereof) with the
system, an embodiment determines an action at 305. Thas
action 1s based on responsiveness of the user (e.g., menu
selection, silence, mput not understood, etc.). The actions,
similar to FIG. 2, may include playing a next menu prompt
(e.g., retrieval and playing of another or subsequent audio
file) at 320, transierring the voice call, e.g., to a CSR at 330 or
to another router application or self service application at 340,
or terminating the call at 350. As another example, a bypass
action may be performed, where a menu or sub-component
thereol 1s skipped and a later menu or menu component 1s
executed as part of a pre-determined process, €.g., as when a
user opts-out of participating 1n a survey as part of the voice
call. If the user 1s responsive or no response can be deter-
mined, the router application may cycle back to the router
application at 360 to provide repeated or further prompts and
determining of an action. Additionally, no input or no
response may be treated as a valid response, €.g., no response
to an audible prompt of “For English please remain on the
line.”

[lustrated 1n FIG. 4 1s an example representation of menu
contents, e.g., as seen by an IVR system administrator. The
menu contents 460 provide information on how to play a
given menu, €.g., the name of the file to play, any special
grammar file to use, any special repeat file to play, etc. The
menu contents 460 of a router application are provided 1n a
convenient format, here 1llustrated as a table format. In the
table 1s listed a Menu ID 461 and description thereot, thus
allowing the IVR system administrator to know which menu/
router application 1s represented, including a short descrip-
tion (which may be entered, e¢.g., via text entry).

Also included at 462 1s an audio file name field and descrip-
tion of the audio file. Here, the Vox_File Name indicates the
audio file to which the router application indicates or points
to. This 1s the audio file that will be retrieved, e.g., via CPU
102, responsive to loading and playing of the router applica-
tion at 304. The audio file may include a first audio file such
as a pre-prompt or a menu prompt offering menu selection
options to a user, e.g., offering selections 1-4 or call discon-
nect, as outlined 1n FIG. 2.

The table 460 may also 1include a description of the menu
464 and an indication for retrieving additional data, e.g., an
audio file Repeat_Vox_File 465 for replay of the menu
prompts responsive to user selection, e.g., mput of “four” in
FIG. 2. The table 460 may include at 463 an indication for
retrieving one or more grammar files, e.g., Grammar_
File_ Name 1s a name for a grammar file to be retrieved by the
router application loaded at 304. A grammar file allows the
router application to implement functionality such as speech
recognition (e.g., for processing voice mputs of the user). As
can be appreciated from the table representation 460 of menu
contents 1n FI1G. 4, the various contents 1n the fields, e.g., field
461-465 may be changed such that the contents indicated by

a router application change. For example, by placing a new or
different audio file indication 1n field 462, a new or different

audio file will be retrieved, e.g., by CPU 102 at step 304 of
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FIG. 3. The same applies for other components/contents of
the router application, e.g., grammar files indicated at 463.

In order to determine what the router application does, €.g.,
responsive to a user input (or lack thereot), FIG. 5 illustrates
an example representation of router application functionality
provided by an embodiment. In FIG. 5, a table representation
560 1s provided that includes the actions or functionality of
the router application. The table representation 560 provides
information needed to process the selection(s) made on the
menu, what action(s) to take, e.g., where to transier the call,
any special messages to play, whether the call 1s considered
successiul, etc. The representation 560 includes a menu 1den-
tification field 561 and description thereof such that an IVR
system administrator may identify the particular router appli-
cation using the representation 560. The representation 560
may include a menu choice field 562 indicating the menu
choice file (menu options or selections file) currently chosen
for the router application 1 question. The representation
includes 1n field 562 a description of the functionality (e.g.,
the options allowing for user input(s)). For example, the field
562 1ncludes an 1ndication of that the router application per-
mits the user to provide mput corresponding mputting a “1”
response (e.g., 1n this router application, a user may mput the
number “one”, etc.) and so on.

In the Action_type field 563 the action characteristics or
types are described for this router application. Thus, 1n field
563 1n the example of FIG. §, actions such as “yump to another
application”, “hang up”, “play another menu” and the like are
listed because these are functions supported by the router
application 1n response to various user mputs. The field 563
therefore corresponds to a field indicative of the functionality
or action that will be executed, e.g., via CPU 102, responsive
to input (or lack thereot) by a user.

A field 564 indicates an audio file, 1.e., Vox_File Name,
indicating the audio file that will be played, e.g., prior to or
alter executing an action type. Like menu representation 460,
representation 560 may include a description field 565 that
describes the particular menu (e.g., payment menu, payment
FAQ flow, etc.). A destination field 566 indicates to the IVR
system administrator the linkage between this and another
router application or destination, e.g., to which the caller may
be sent. This provides the IVR system administrator with a
sense of how the router application’s actions are related to
other router applications or components of a system.

At times an IVR system administrator may wish to track
certain system parameters. Therefore, information fields may
be included to facilitate such analysis. For example, a field
567 references a success indicator, which may beretrieved as
a metric utilized to track 11 the particular router application 1s
meeting user needs based on user responses. For example, a
success may be counted as a user navigating to a certain point
in the menu (e.g., an end point in the menu when a final audio
file 1s played) or a user provides explicit feedback (e.g., router
application was helptul), etc. A capture selection feature also
may be employed in this regard to measure 1 an option 1s
selected, e.g., a survey option has been selected by a user,
and/or how many times an option 1s selected. This allows an
IVR system administrator to analyze which router applica-
tions and/or components thereol may need to be modified or
improved. A kick-out tlag (KOU'T) may be included for 1indi-
cating a call may be sent back to a universal response system
(URS) for direct routing as a responsive action to user input
(or lack thereot).

An embodiment may include as an action type, e.g., 1ndi-
cated 1n field 563, a centralized authentication process that
may be used for all self-service router applications that
require or somehow make use of authentication. Thus, an
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action type may include authenticating, €.g., via a centralized
authentication process, a user responsive to mput to an appli-
cation router. This may be accomplished for example via
transferring a caller to another router application (e.g., an
authentication application) from a certain menu.

Embodiments provide that various components of router
applications may be managed in such a modular format. For
example, 1n FIG. 6 1s 1llustrated an example representation of
a table formatted interface 660 1n which a router application,
¢.g., an aiter hours or high volume call automated call menu
and components thereof are illustrated. The table 660 there-
fore may provide information on how to play a given router
application, e.g., the name of the file to play, any special
repeat file to play, the type of data to collect, how long to
record and even an abbreviated file to play during playback.

In a field 661 Prompt_ID an automated prompt (e.g., high
call volume prompt) 1s 1dentified and a corresponding portion
of the field “ID of the Prompt to be given” 1s provided such
that an IVR system administrator may enter identifying infor-
mation for the prompt. Again, an audio file, filed 662
“Vox_ File Name” indicates the audio file that will be
retrieved for the prompt. The prompt’s file name (e.g., .vox
file) may be mput so as to provide for identification and
retrieval/processing/playback during the router application.
A description field 663 provides a data entry portion in which
a description prompt may be entered. A prompt type field 664
1s provided and indicates, e.g., the type of data collection for
the prompt, for example “SP” (Speech), “MU” (Menu) or the
like. A length field 665 (in FIG. 6, “Maxlength™) indicates a
record time, €.g., for speech collection, such as 3, 10, 20 or 30
seconds of recording time available. A menu 1dentification
field 666, “Menu_Id” in FIG. 6, indicates 1dentification for
the menu. A playback field 667, “Playback_Vox”, indicates a
location of the audio file (e.g., .vox file) name for abbreviated
playback, e.g., by a CSR reviewing user responses to an after
hours or high volume call router application. Again, a repeat/
modified audio file field 668, “Repeat_Vox_File” indicates an
audio file for repeat (e.g., 1n a no mput, no match or like
situation). If field 668 1s left blank, a default to the original
audio file may be made.

As can be appreciated from the foregoing, an IVR system
administrator may utilize the various embodiments and the
organized (e.g., tabular) framework provided to implement a
modular system 1n which various components (e.g., audio
files, grammars, etc.) may be changed or modified without
requiring a whole-sale rewrite of a router application. This
permits increased flexibility 1n an IVR system and promotes
frequent change to closely match rapidly evolving consumer
demands without fear of impacting disparate parts of the
system.

For example, referring to FIG. 7, an example of defining
the components (e.g., voice prompts) to be included 1n a
router application and the ordering thereof 1s 1llustrated. In
the table 760 a variety of editable fields are included. The
table 760 provides information needed to build or compose
the router application, e.g., which questions to play, what
sequence to play them 1n, etc.

Thus, an administrator of an IVR system may modify one
or more of 761, 762, 763, 764, and 765, including choosing
new contents (e.g., audio files) or re-ordering thereof (e.g.,
changing the ordering of voice prompts) such that a modular
implementation to routing applications 1s realized. Again, the
table 760 provides indications of files, e.g., Prompt_Se-
quence, that are used 1n a router application and that may be
changed. Thus, a system administrator may modity field 762,
Prompt_Sequence, and thus modify the ordering of various
voice prompts (and indicated audio files) presentation to a
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user without re-working the entire router application. As
such, an IVR system administrator will be allowed to modify
a router application or component thereof without the need to
re-enter certain information (e.g., a referenced audio file will
be utilized after a change but 1n a different order or inresponse
to a different menu selection by a user). Thus, an IVR system
administrator may simply re-order existing audio files,
choose different grammars, etc.

It will be readily understood that certain embodiments may
include a computer program product. The computer program
product may include a storage medium. The term “storage
medium™ 1s defined herein as a non-signal medium. Such a
storage medium may take many forms, including but not
limited to, non-volatile media and volatile media. Non-vola-
tile media 1include, for example, optical, magnetic, or opto-
magnetic disks, such as memory. Volatile media include
dynamic random access memory (DRAM), which typically
constitutes the main memory. Common forms of storage
media include, for example, a floppy disk, a flexible disk, hard
disk, magnetic tape, any other magnetic medium, a
CD-ROM, DVD, any other optical medium, punch cards,
paper tape, any other physical medium with patterns of holes,
a RAM, a PROM, an EPROM or EEPROM (electromcally
erasable programmable read-only memory), a FLASH-EE-
PROM, any other memory chip or cartridge, etc.

This disclosure has been presented for purposes of 1llus-
tration and description but 1s not mntended to be exhaustive or
limiting. Many modifications and variations will be apparent
to those of ordinary skill in the art. The example embodiments
were chosen and described 1n order to explain principles and
practical application, and to enable others of ordinary skill in
the art to understand the disclosure for various embodiments
with various modifications as are suited to the particular use
contemplated.

Thus, although illustrative example embodiments have
been described herein with reference to the accompanying
figures, 1t 1s to be understood that this description 1s not
limiting and that various other changes and modifications
may be affected therein by one skilled i the art without
departing from the scope or spirit of the disclosure.

What 1s claimed 1s:
1. A computerized method for processing audio files for
interactive voice response applications, comprising;:

receving, at a communication port of a device, an incom-
ing voice call;

selecting, using at least one processor, a router application
from a plurality of stored router applications responsive
to the 1ncoming voice call;

executing, using the at least one processor, a portion or all
of the computer instructions of the router application
selected, the selected router application computer
instructions mcluding nstructions related to: a plurality
of menu selection options, a plurality of action types to
be executed in response to a menu selection, and an
indication of at least one audio file to be 1nitiated;

retrieving, from an audio file database, the at least one
audio file indicated by the router application selected;

determining, using the at least one processor, a caller selec-
tion put by the caller indicating that a caller 1s an
insured customer;

imitiating, from the audio file database, an audio file that
includes a notice regarding insurance coverage after the
determining step indicates that the caller 1s an insured
customer;

imitiating, using the at least one processor, an audio {file
offering a menu selection option;
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determining, using the at least one processor, an action to
be taken based on caller responsiveness to the audio file
offering a menu selection option; and

performing, using the at least one processor, one of the
following:
initiating a subsequent audio file indicated by the router

application selected;
transterring the voice call; and
ending the voice call.

2. The method of claim 1, wherein the subsequent audio file
indicated by the router application selected is retrieved from
the audio file database responsive to a caller input.

3. The method of claim 2, wherein, after the subsequent
audio {file indicated by the router application has been
retrieved and 1nitiated, the router application selected deter-
mines, using the at least one processor, an action to be taken
based on caller responsiveness to the subsequent audio file.

4. The method of claim 1, further comprising performing,
using the at least one processor, caller authentication and data
retrieval responsive to a successiul caller authentication.

5. The method of claim 1, wherein each of the plurality of
router applications comprises: a plurality of menu selection
options, a plurality of action types to be executed 1n response
to a menu selection, and an indication of at least one audio file
to be 1mitiated.

6. The method of claim 1, wherein transferring the voice
call comprises one of transferring the voice call to a customer
representative station and transferring the voice call to
another router application.

7. The method of claim 6, further comprising selecting the
another router application based on caller responsiveness to
an audio file offering a menu selection option; and

thereafter loading, using the at least one processor, the
another router application.

8. The method of claim 1, wherein the selecting, using at
least one processor, a router application from a plurality of
router applications based on the incoming voice call com-
prises selecting the router application based on the number
dialed to 1inmitiate the voice call.

9. The method of claim 1, wherein the router application
selected from a plurality of router applications comprises an
action type for collecting voice mnput from a user and a maxi-
mum length 1indicator regarding a length of voice input to be
collected.

10. A system for processing audio files for interactive voice
response applications, comprising:

a device having at least one processor and at least one
memory storing instructions accessible to the at least
one processor, the mstructions being executable by the at
least one processor to:

receive, at a communication port of the device, an incom-
ing voice call;

select, using the at least one processor, a router application
from a plurality of router applications based on the
incoming voice call;

load, using the at least one processor, the router application

selected;

retrieve, from an audio file database, at least one audio file
indicated by the router application selected;

initiate, using the at least one processor, a first audio file
offering a menu option;

determine, using the at least one processor, an action to be
taken based on caller responsiveness to the first audio
file; and

perform, using the at least one processor, one of the fol-
lowing:
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initiating a subsequent audio file indicated by the router
application selected;

transierring the voice call; and

ending the voice call.

11. The system of claim 10, wherein the subsequent audio
file indicated by the router application selected 1s retrieved
from the audio file database responsive to a caller mput.

12. The system of claim 11, wherein, after the subsequent
audio file indicated by the router application has been
retrieved and 1mitiated, the router application selected deter-
mines, using the at least one processor, an action to be taken,
based on caller responsiveness to the subsequent audio file.

13. The system of claim 11, wherein the instructions are
turther executable by the at least one processor to perform,
using the at least one processor, caller authentication and data
retrieval responsive to a successtul caller authentication.

14. The system of claim 10, wherein each of the plurality of
router applications comprises: one or more menu options, an
action to be taken 1n response to a selected option, and an
audio file 1dentifier corresponding to the action.

15. The system of claim 10, wherein transferring the voice
call comprises one of transferring the voice call to a customer
representative station and transierring the voice call to
another router application.

16. The system of claim 15, wherein the instructions are
turther executable by the at least one processor to select the
another router application based on caller responsiveness to
the first audio file; and

thereatter load, using the at least one processor, the another

router application.
17. The system of claim 10, wherein to select, using the at
least one processor, a router application from a plurality of
router applications based on the mcoming voice call com-
prises selecting the router application based on the number
dialed to 1inmitiate the voice call.
18. A computerized method for processing audio files for
interactive voice response applications, comprising:
providing, to an audio file database of an 1nteractive voice
response system, an audio file including a notice regard-
Ing msurance coverage;

providing, to the interactive voice response system, access
to 1dentitying information for one or more 1nsured cus-
tomers; and

providing, to the interactive voice response system, a plu-

rality of menu selection options;

the 1interactive voice response system being configured to:

receive, at a communication port of a device, an 1ncom-
ing voice call;

select, using at least one processor, a router application
from a plurality of router applications based on the
incoming voice call;

load, using the at least one processor, the router appli-
cation selected, the router application loaded includ-
ing: the plurality of menu selection options, a plurality
ol action types to be executed 1n response to a menu
selection, and an indication of at least one audio file to
be 1nitiated;

retrieve, from the audio file database, the at least one
audio file indicated by the router application selected;

determine, using the at least one processor, a caller
selection indicating that a caller 1s an 1nsured cus-
tomer,

initiate, from the audio file database, the audio file includ-

ing a notice regarding insurance coverage after the caller
selection indicating that the caller 1s an insured cus-
tomer,
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initiate, using the at least one processor, a first audio file
offering a menu option;

determine, using the at least one processor, an action to be
taken based on caller responsiveness to the first audio
file; and

perform, using the at least one processor, one of the fol-
lowing:
initiating a subsequent audio file indicated by the router

application selected;

transierring the voice call; and
ending the voice call.
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